Development of an in vitro cholestatic drug-induced liver injury evaluation system using HepG2-hNTCP-C4 cells in sandwich configuration.
Toxicological approaches in screening drugs that cause drug-induced liver injury (DILI) are urgently needed to reduce the risk of developing DILI and avoid immense costs resulting from late-stage drug withdrawal from clinical trials. Cholestatic DILI is characterized by bile acid (BA) accumulation in hepatocytes, typically caused by drug-induced inhibition of important bile transporters, such as bile salt export pump (BSEP) and multidrug resistance-associated protein 2/3/4 (MRP2/3/4). Therefore, NTCP expression is essential for construction of an in vitro hepatocellular toxicity evaluation system. Here, we investigated whether sandwich-cultured HepG2-hNTCP-C4 (SCHepG2-hNTCP-C4) cells were applicable for evaluation of cholestatic DILI. In SCHepG2-hNTCP-C4 cells, NTCP and MRP2/4 expression levels were comparable to those in human primary hepatocytes; however, BSEP expression was low. In addition, the substrates tauro-nor-THCA-24 DBD and CDF confirmed the functionality of NTCP and MRP2, respectively. When 22 known hepatotoxins were exposed to BAs to evaluate cholestatic DILI, cytotoxicity in SCHepG2-hNTCP-C4 cells was more frequent than that in SCHepG2 cells. Thus, SCHepG2-hNTCP-C4 cells may be useful preclinical screening tools to predict the risk of cholestatic DILI induced by drug candidates. However, further studies are needed to determine why the cholestatic cytotoxicity of some compounds would be still insufficient in SCHepG2-hNTCP-C4 cells.